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1
$\mathrm{b}^{*}$ [1] Sequential fan tightness
$\mathrm{b}^{*}=\min$ { $f_{\vee;\forall}’x\subseteq\omega\omega$ [X : $\mathrm{u}\mathrm{b}\mathrm{d}\Rightarrow\exists Y\subseteq X(|Y|\leq\kappa\ Y:\mathrm{u}\mathrm{b}\mathrm{d})]$ }




add $*(\mathcal{I})$ $=$ $\mathrm{n}\mathrm{l}\mathrm{i}_{\mathrm{I}}1\{\kappa;\forall A\subseteq \mathcal{I}[\cup A\not\in \mathcal{I}\Rightarrow\exists B\subseteq A(|B|\leq\kappa\ \cup\beta\not\in \mathcal{I})]\}$
non $*(\mathcal{I})$ $=$ $\mathrm{I}\mathrm{n}\mathrm{i}\mathrm{I}1\{\wedge^{\prime;}.\forall A\subseteq 1\mathrm{R}[A\not\in \mathcal{I}\Rightarrow\exists B\subseteq A(|B|\leq\kappa\ B\not\in \mathcal{I})]\}$
$\lambda\leq \mathrm{a}\mathrm{d}\mathrm{d}^{*}(\mathcal{I})$ witness $A$
$\cup A$ $\lambda\leq$ non $*(\mathcal{I})$ witness $\lambda\leq$ non $*(\mathcal{I})$ witness $A$







Theorem 11 (I) $\mathrm{b}^{*}\leq \mathrm{s}\mathrm{h}\mathrm{r}(\mathcal{M})$ ,
(II) $|\vdash_{P}‘.‘ \mathrm{s}\mathrm{h}\mathrm{r}(_{J\mathrm{t}4})^{M}\leq \mathrm{b}^{*}$ ”,
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(III) $\mathrm{s}\mathrm{h}\mathrm{r}(\mathcal{M})<\mathrm{c}\mathrm{o}\mathrm{v}(\mathcal{M})\Rightarrow \mathrm{b}^{*}=\mathrm{s}\mathrm{h}\mathrm{r}(\mathcal{M})$ .
$[\omega]^{\omega}$ $\omega$ $x$ –
$\omega 2$ $\omega \mathit{2}$ $<\omega‘ 2$ $s$
$[s]$ $\{x\in(AJ‘ 2; s\subseteq x\}$
, $y$ $.x+y$ $\leq\omega \mathit{2}$
$\mathrm{d}\mathrm{o}\mathrm{m}(x+y)=$ dom $\backslash \tau:\cap \mathrm{d}\mathrm{o}\mathrm{I}\mathrm{n}$ y&




add $(\mathcal{M})=\mathrm{l}\mathrm{n}\mathrm{i}\mathrm{n}\{\mathrm{b}, \mathrm{c}\mathrm{o}\mathrm{V}(\mathcal{M})\}$ & $\mathrm{I}\mathrm{n}\mathrm{a}\mathrm{x}\{\mathrm{n}\mathrm{o}\mathrm{n}(\mathcal{M}), \mathrm{d}\}=\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{M})$
Lemma 2.1 $X$ $<\omega‘ \mathit{2}$ $\{E_{n} ; r\iota\in\omega\}$
$\forall x\in X\forall\gamma\iota\in\omega\forall s\in E_{7\iota}7l<|(x+s)^{-}1$ “ $\mathrm{f}1$ } $|$
[FACT] \mbox{\boldmath $\omega$}2 $f$. $s$
$\forall.r$. $\in X(x+t)^{-1}$ “ $\{1\}\neq(.r+.\mathrm{s})^{-1}$ “ {1}
[2] Lemma 12
[3] Lemma 3..3
$\mathrm{F}\mathrm{A}(1\mathrm{T}$ Lerruna. 2.1 $E_{7\iota}$
$E_{n+1}$. $E_{7\mathrm{t}}$ $t$ $D^{t}$
$D^{t}=\{.\mathrm{s}\supseteq t_{7}\forall x\in X(x+t.)^{-1} "\{1\}\neq(x+s)^{-1} "\{1\}\}$
FACT $D^{t}$ $t$ dense $D^{t}$
$t$ $E^{t}$ $E_{7\iota+1}=\cup\{E^{t};t, \in E_{n}\}$
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3 (I)
$\omega$ $x$ $\omega$ $\omega$ ( )
$\overline{x}$ $f$ ran $f\subseteq x$
$\overline{x}\leq^{*}f$
- (I)
Lemma 3.1 $\omega\omega$ $\mathcal{M}$ $F$ $\mathcal{M}$ $\omega\omega$ $\mathcal{G}$
$\forall f\in^{\omega}\omega\forall A\in \mathcal{M}(\mathcal{F}(f)\subseteq A\Rightarrow f\leq*\mathcal{G}(A))$




witness $F$ $\lambda\leq \mathrm{a}\mathrm{d}\mathrm{d}^{*}(M)$
$\mathcal{G}$ $A$ $\{x^{f}"’\iota;\gamma n\in\omega\}$ $m$
Lernma 2.1 $\{E_{7\iota}^{7n} ; n\in\omega\}$ $\cup\{[.\mathrm{q}];\backslash \mathrm{e}\in E_{7\iota}^{7r\iota}\}$ Baire
$E_{r\iota}^{m}$ – $s_{n}^{7t\iota}$ $<\omega‘ \mathit{2}$ $b_{A}$
$\cup|$)$A$ $\mathcal{G}(A)$
$\mathcal{G}(A)(_{7}l)=\mathrm{n}\mathrm{l}\mathrm{a}\mathrm{x}\mathrm{t}|s_{r\iota}^{m}|;7\gamma\iota\leq\gamma l\}$
$F(f)\subseteq A$ $x=\mathrm{r}\mathrm{a}\mathrm{n}f\cup y_{A}$
$x\leq*f$ $F(f)$ $A$ $x\in X_{m}$
$m$ $n$ E
$7l<|(X+S_{n})^{-1}\gamma n$ “ {1} $|\leq|(\mathrm{r}\mathrm{a}\mathrm{l}\mathrm{l}f\cap|_{-\backslash _{7l}^{\backslash }}.m|)|$
$f(rl\mathrm{I}<|s_{7\iota}^{77\iota}|$ $m\leq r\iota$ $f(7l)<\mathcal{G}(A)(7\iota)$
4 (II) (III)
(II) $\dot{(.}$ Cohen name
$\overline{A+c}$ $\{\overline{x+(.};x\in A\}$
Lemma 4.1 $A$ –
$|\vdash_{P}‘\overline{‘ A+\dot{(}^{\backslash }}:\mathrm{b}\mathrm{d}\mathrm{d}$
”
$\lambda\leq$ non $*(\mathcal{M})$ witness $B$ Cohen
$\lambda\leq \mathrm{b}^{*}$ witness $\overline{B+\mathrm{c}^{\mathrm{z}}}$ (II) 1
1Cohen non-meagerness
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Lemma 4.1 $A$ $\{X_{m} ; r\tau l\in\omega\}$
$\gamma\gamma l$ $\omega$ $\omega$ llallle $\dot{g}_{m}$
$|\vdash_{F}$
“$j_{m}(n)=|_{S}|\Leftrightarrow Em_{\cap}\dot{G}=\mathrm{t}7?s\}$”




$\forall x\in X_{m}\forall r\iota\in\omega\overline{x+\dot{c}}(n)\leq\dot{g}_{m}(\gamma))$
”
$j_{m}$ dominate $\dot{g}$ $\overline{A+\dot{c}}$ bound
(III) $B$ $\lambda\leq$ non $*(\mathcal{M}\mathrm{I}$ witness $\lambda$
$B$ $\lambda$ $B$ $\{x_{\xi} ; \xi<\lambda\}$
$A_{\alpha}=\{x_{\xi} ; \xi<\alpha\}$ $\lambda$ $\alpha$ $A_{\alpha}$ –
(I) (II) Leinma 21 $\{E_{n}^{m} ; r\gamma\iota, n\in\omega\}$
– H
$H_{\alpha}=, \bigcap_{7Hl7l\in\omega}\cup\{[S];s\in E_{7\iota}m\}$
$H$ $x$ $\overline{A_{\alpha}+x}$ bounded
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